
TITLE OF THE INVENTION 

Portable Device Displaying an Image Provided by Photographing 
BACKGROUND OF THE INVENTION 
Field of the Invention 
5 The present invention relates to a portable device, and particularly 

to a portable device having a photographing function and a function of 
displaying an image obtained by photographing. 
Description of the Background Art 

In recent years, cellular phones have been widely used. Shapes of 

10 such cellular phones can be roughly divided into three types, i.e., a straight 
type, a flip type and a clamshell type. Among them, the cellular phone of 
the clamshell type can be small in size when it is folded so that the needs 
for it are higher than those for the other types. 

Recently, a cellular phone shown in Figs. 15 A and 15B has been 

15 proposed. The cellular phone in Figs. 15A and 15B has two bodies coupled 
together by a coupling portion allowing opening and closing thereof. One 
of the bodies is provided with a main liquid crystal display 104 (which will 
be referred to as a "main display 104" hereinafter), a liquid crystal sub- 
display 120, which is arranged on a rear surface of the body remote from 

20 liquid crystal display 104 (and will be referred to as a "sub-display 120" 
hereinafter), a camera portion 121, which receives reflected light from a 
subject by a CCD (Charge Coupled Device) and provides an electric signal 
forming an image signal, and an antenna 106 as well as first and second 
shutter keys 113 and 107 allowing external operations. Main display 104 

25 or sub-display 120 displays an image of the subject according to the image 
signal provided from camera portion 121. 

Fig. 15A shows a case, in which a user opens the cellular phone and 
takes a picture of the subject by camera portion 12 1. In this case, the user 
views main display 104 to check images of the subject obtained by camera 

30 portion 121, and presses first shutter button 113 to operate a shutter when 
an intended picture is viewed. Image data of the subject obtained by this 
shutter operation is stored in an internal image memory (not shown) of the 
cellular phone. Fig. 15B shows a case, in which the user keeps the cellular 
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phone in a closed position, and directs camera portion 121 to the user 
himself for taking a picture of the user himself. In this case, the user 
views sub-display 120 to check the pictures of the user himself obtained by 
camera portion 121, and operates the shutter by pressing second shutter 
5 button 107 when an intended picture is viewed. 

According to the cellular phone with the camera described above, the 
direction of the camera portion in the folded state is opposite to that in the 
open state unless the user changes the position or direction of the cellular 
phone in user's hand when the state changes between the folded state and 

10 the open state. Thus, the positions of the CCD of the camera portion, 

where the reflected light coming from the subject is received, are inverted 
depending on the state of the cellular phone. Therefore, images are 
displayed according to the image signals provided from the camera portion 
in such a manner that the image taken in the folded state is inverted with 

15 respect to that taken in the open state. More specifically, when images of 
a human were taken in the folded state and the open state, respectively, a 
head is in an upper (normal) position according to the image obtained in 
one of these states, and the head is in a lower (upside-down) position 
according to the image obtained in the other state. Therefore, the user 

20 must change the position of the cellular phone in his hand for checking or 
previewing the displayed image so that the user can view the image in the 
normal position and direction. 
SUMMARY OF THE INVENTION 

Accordingly, an object of the invention is to provide a cellular phone 

25 allowing easy checking or previewing of the displayed images. 

For achieving the above object, a portable device according to an 
aspect of the invention includes a first body, a second body and a coupling 
portion coupling the first and second bodies together, and the coupling 
portion couples the first and second bodies in a foldable fashion. The 

30 portable device further includes a photographing portion capable of 

photographing in both a folded state and an open state, a preview image 
display portion displaying a preview image based on an image taken and 
provided by the photographing portion for previewing the provided image 
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before storing, a first display portion and a second display portion 
displaying the image in one of opposite directions corresponding to the 
folded state and the open state, respectively. The preview image display 
portion includes a first preview display portion displaying the preview 
5 image on the first display portion, and a second preview display portion 

displaying the preview image rotated by 180 degrees on the second display 
portion in either the folded state or the open state for previewing. 

For previewing or checking the image taken and provided by the 
photographing portion before the storage, therefore, the first and second 

10 preview display portion display the preview image based on the provided 
image on the first and second display portions, respectively, so that the 
image can be previewed on either of the first and second display portions. 

Further, the second preview image display portion displays the 
preview image rotated by 180 degrees on the second display portion in 

15 either the folded state or the open state during the preview operation. 

Therefore, the second display portion can selectively display the image in 
the opposite directions corresponding to the folded state and the open state, 
respectively, and the image viewed on the second display portion keeps the 
same direction independently of the folded state and the open state of the 

20 portable device during the previewing. 

Accordingly, the user can view the image displayed in the constant 
direction on the second display portion without changing the direction of 
the portable device depending on the state (the folded state or open state) 
during the previewing. This improves the operability and convenience. 

25 For achieving the above object, a portable device according to another 

aspect of the invention includes a first body, a second body, and a coupling 
portion coupling the first and second bodies together. The coupling 
portion couples the first and second bodies in a foldable fashion. The 
portable device further includes a photographing portion taking and 

30 providing an image in one of opposite directions corresponding to the folded 
state and the open state, respectively, a preview image display portion 
displaying a preview image based on the image taken and provided by the 
photographing portion for previewing the provided image before storing, a 



first display portion, and a second display portion displaying the image in 
one of opposite directions corresponding to the folded state and the open 
state, respectively. The preview image display portion includes a first 
preview display portion displaying a preview image on the first display 
5 portion, and a second preview display portion displaying the preview image 
on the second display portion, and the second preview display portion kept 
in the open state for the previewing rotates the image provided from the 
photographing portion kept in either the folded state or the open state in 
the photographing operation by 180 degrees. 

10 As described above, even when the image provided from the 

photographing portion was inverted according to the folded state or the 
open state in the photographing operation, the image provided in one of 
these states is inverted by 180 degrees so that the images taken and 
provided in both the folded and open states are kept in the constant 

15 direction. 

Therefore, even when the direction of the image provided from the 
photographing portion was inverted according to the folded state or the 
open state in the photographing operation, the second display portion can 
display the image in the direction corresponding to the folded state or the 

20 open state for the previewing. 

Accordingly, the user is not required to change the direction of the 
portable device according to the folded state or the open state in the 
previewing operation, and can preview the image on the second display 
portion in the direction corresponding to the folded state or the open state. 

25 This improves the operability and the convenience. 

For achieving the above object, a portable device according to still 
another aspect of the invention includes a first body, a second body, and a 
coupling portion coupling the first and second bodies together. The 
coupling portion couples the first and second bodies in a foldable fashion. 

30 The portable device further includes a photographing portion taking and 

providing an image in one of opposite directions corresponding to the folded 
state and the open state of the portable device, respectively, a preview 
image display portion displaying a preview image based on the image taken 
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and provided by the photographing portion for previewing the provided 
image before storing, a first display portion, and a second display portion 
displaying the image in one of opposite directions corresponding to the 
folded state and the open state, respectively. The preview image display 
5 portion includes a first preview display portion displaying a preview image 
on the first display portion, and a second preview display portion 
displaying the preview image on the second display portion, and the second 
preview display portion kept in the folded state for the previewing rotates 
the image provided from the photographing portion by 180 degrees held in 

10 either the folded state or the open state in the photographing operation. 
As described above, even when the image provided from the 
photographing portion was inverted according to the folded state or the 
open state in the photographing operation, the image provided in one of 
these states is inverted by 180 degrees so that the images taken and 

15 provided in either of the folded and open states are kept in the constant 
direction. 

Therefore, even when the direction of the image provided from the 
photographing portion was inverted according to the folded state or the 
open state in the photographing operation, the second display portion can 
20 display the image in the direction corresponding to the folded state or the 
open state for the previewing. 

Accordingly, the user is not required to change the direction of the 
portable device according to the folded state or the open state in the 
previewing operation, and can preview the image on the second display 
25 portion in the direction corresponding to the folded state or the open state. 
This improves the operability and the convenience. 

Each of the first and second display portions is preferably provided 
on an externally exposed surface of the first or second body in the open 
state. 

30 When the portable device is in the open state for the previewing, the 

same preview image can be displayed in parallel on the first and second 
display portions provided on the externally exposed surfaces of the first or 
second body. 



Accordingly, a plurality of users can preview the image on the 
different display portions at the same time, which improves the 
convenience. 

The second display portion is preferably provided on an externally 
exposed surface of the first or second body in the folded state. 

Therefore, even when the portable device is in the folded state during 
the previewing, the user can preview the image on the second display 
portion provided on the externally exposed surface of the first or second 
body. 

The portable device further includes a storing portion temporarily 
storing the image provided from the photographing portion for reading by 
the preview display portion for providing the preview image, and the 
storing portion is shared by the first and second preview display portions. 

Accordingly, the storing portion temporarily storing the image, which 
is provided from the photographing portion and will be read out for 
producing the preview image, is not dedicated to each of the first and 
second preview display portions (first and second display portions), and is 
configured to be shared by the first and second preview display portions. 

Accordingly, it is possible to reduce a required capacity of the 
portable device and a required number of parts. 

For achieving the above object, a portable device according to yet 
another aspect of the invention includes a first body, a second body, and a 
coupling portion coupling the first and second bodies together. The 
coupling portion couples the first and second bodies in a foldable fashion. 
The portable device further includes a first display portion provided on a 
surface hidden in a folded state and exposed externally in an open state, a 
second display portion provided on a surface exposed externally in the 
folded state and the open state, a photographing portion capable of taking 
an image in both the folded state and the open state of the portable device, 
and a preview image display portion displaying a preview image based on 
the image taken and provided by the photographing portion for previewing 
the provided image before storing. The preview image display portion 
displays the preview image on each of the first and second display portions. 



For previewing the image taken and provided by the photographing 
portion for storing it, therefore, the first and second preview display 
portions display the preview image based on the image thus provided on 
the first and second display portions so that the user can preview the image 
5 on either of the first and second display portions. More specifically, when 
the portable device is in the folded state during the previewing operation, 
the image can be previewed on the second display portion. When it is in 
the open state, the same image can be simultaneously previewed on each of 
the first and second display portions. 
10 The foregoing and other objects, features, aspects and advantages of 

the present invention will become more apparent from the following 
detailed description of the present invention when taken in conjunction 
with the accompanying drawings. 
BRIEF DESCRIPTION OF THE DRAWINGS 
15 Fig. 1 is a flowchart illustrating steps for image display processing 

according to an embodiment of the invention. 

Fig. 2 shows an outer appearance of a cellular phone in an open state 
according to the embodiment. 

Fig. 3 shows an outer appearance of a rear side of the cellular phone 
20 shown in Fig. 2. 

Fig. 4 shows an outer appearance of the cellular phone in the folded 

state. 

Fig. 5 shows an outer appearance of the cellular phone in the folded 

state. 

25 Figs. 6A and 6B illustrate a manner of using the cellular phone for 

taking a picture of a subject. 

Fig. 7 illustrates an internal structure of the cellular phone. 
Fig. 8 is a table illustrating patterns of an operation for image 
display in a preview mode. 
30 Figs. 9 A and 9B schematically show photographing states of the 

cellular phone and positions of an origin point on a two-dimensional pixel 
array of a CCD. 

Fig. 10 shows, by way of example, screen displays produced in the 



steps illustrated in Fig. 1 according to a pattern P2 in Fig. 8. 

Fig. 11 shows, by way of example, screen displays produced in the 
steps illustrated in Fig. 1 according to pattern P2 in Fig. 8. 

Fig. 12 shows, by way of example, screen displays produced in the 
5 steps illustrated in Fig. 1 according to the pattern P2 in Fig. 8. 

Fig. 13 shows, by way of example, screen displays produced in the 
steps illustrated in Fig. 1 according to a pattern Pi in Fig. 8. 

Fig. 14 shows, by way of example, screen displays in the processing 
illustrated in Fig. 1 according to pattern Pi in Fig. 8. 
10 Figs. 15A and 15B are schematic views of a cellular phone for 

illustrating a prior art. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Embodiments of the invention will now be described with reference 
to the drawings. By way of example, the embodiment described below 
15 relates to a cellular phone. However, the invention can be applied to 
another device. For example, the invention may be applied to a digital 
camera, a PDA (Personal Digital Assistant) having a camera function or the 
like. 

Fig. 1 illustrates steps for image display processing according to an 
20 embodiment of the invention. Fig. 2 shows an outer appearance of a 

cellular phone 1 provided with a camera according to the embodiment of 
the invention, and particularly, cellular phone 1 of a clamshell type, which 
is in an open state, and will be simply referred to as "cellular phone 1" 
hereinafter. Fig. 3 shows an outer appearance of a rear side of cellular 
25 phone 1 shown in Fig. 2. Figs. 4 and 5 shows outer appearances of cellular 
phone 1 in the folded state. 

Referring to Fig. 2, cellular phone 1 is formed of first and second 
bodies 2 and 3. First body 2 is coupled to second body 3 via a hinge 4. 
The first and second bodies 2 and 3 are angularly movable around hinge 4, 
30 and thus provide a foldable structure as shown in Fig. 4. 

Cellular phone 1 shown in Fig. 2 is provided at its first body 2 with a 
first display portion 5. First display portion 5 is located inside cellular 
phone 1 in the folded state. First display portion 5 is formed of a liquid 
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crystal display, an EL (Electro Luminescent) display or the like, and 
displays an image based on image data provided via a first display driver 
portion 43, which will be described later. A speaker 6 is arranged above 
first display portion 5 for use in telephone conversation and others. 

Second body 3 is provided with an input button group 7 formed of 
keys to be used for entry of numbers, letters and others, a function button 
group 8 for performing various kinds of setting and function selection in 
cellular phone 1, a power button 9 for power-on/off, a first shutter button 10 
to be used for enabling a shutter function, a mail/guidance button 11 for 
selecting a camera function, a mail function and guidance display, which 
will be described later, a start/speaker-conversation button 12 for starting 
conversation and performing conversation via the speaker, and a multi- 
guide button 13 formed of a four-way button and a decision button for 
performing longitudinal and lateral selections on a function select screen as 
well as deciding the selection. These buttons can be operated by the user. 
Further, second body 3 is provided at its lower portion with a microphone 

14- 

Usually, the foregoing portions on second body 3 of cellular phone 1 
are arranged in the order of hinge 4, function button group 8, input button 
group 7 and microphone 14. However, the order is not restricted to the 
above. 

As shown in Figs. 3 and 4, first body 2 is provided at its rear surface 
remote from first display portion 5 with a camera portion 21 and a fight 
portion 22, which are close to hinge 4, and is also provided at the rear 
surface with a second display portion 20 spaced from hinge 4 as well as a 
second shutter button 23 and second operation buttons 24A and 24B, which 
are spaced from hinge 4 with second display portion 20 therebetween. 

Second display portion 20 is arranged on an outer side of the body of 
cellular phone 1 in the folded state, and is formed of a liquid crystal display, 
an EL display or the like. In this embodiment, second display portion 20 
has a display region smaller than that of first display portion 5. However, 
the display region of second display portion 20 may be larger than or equal 
to that of first display portion 5. Second display portion 20 displays 



images based on image data, which is obtained by photographing and is 
provided via a second display driver portion 44 to be described later, as well 
as data of character images for informing the user of a time, a radio wave 
intensity, a mail reception and others. 

As described above, each of first and second display portions 5 and 

20 is provided at the surface of the first or second body, which is exposed 
externally when the bodies are open, with the display screen directed 
externally. In particular, second display portion 20 is arranged in the 
surface, which is exposed externally, of the first or second body in the 
folded state, and is directed externally when the bodies are in the folded 
state. 

Camera portion 21 includes a picture-taking lens, a picture-taking 
element such as a CCD image sensor or a CMOS (Complementary Metal 
Oxide Semiconductor) image sensor and RGB (i.e., red, green and blue) 
color filters. For the sake of simplicity, it is assumed that camera portion 

21 in this embodiment has a CCD image sensor 29, which will be merely 
referred to as a "CCD 29" hereinafter, as the picture-taking element. In 
camera portion 21, the fight reflected by a subject enters through the 
picture-taking lens, and is converted by the color filters into RGB light rays, 
which enter CCD 29. As shown in Fig. 3, when cellular phone 1 is in the 
folded state, camera portion 2 1 arranged on the rear surface remote from 
first display portion 5 is located between hinge 4 and second display portion 
20. For taking a picture by camera portion 2 1 of cellular phone 1 in the 
open state, the user holds second body 3. 

Light portion 22 is used as an auxiliary light source for taking a 
picture by camera portion 21. In general, xenon lamps have been often 
used as auxiliary light sources. However, RGB LEDs (Light Emitting 
Diodes) are currently used in some cases. These LEDs are simultaneously 
turned on to provide white light illumination. 

Second shutter button 23 is arranged at a center of the rear surface 
remote from first display portion 5 of first body 2, and is located below 
second display portion 20 of cellular phone 1 in the folded state shown in 
Fig. 4. Owing to this position of second shutter button 23, the user can 
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easily determine the position of shutter button 23 on folded cellular phone 
1, and can easily operate the shutter. 

On the opposite sides of second shutter button 23, there are arranged 
second operation buttons 24A and 24B for setting or operating various 
kinds of data while viewing information displayed on second display 
portion 20. Second operation buttons 24A and 24B are operated to select 
various functions, to display and retrieve an address book, and to check, 
display and send mails while displaying or manipulating the information 
on second display portion 20. Second operation buttons 24A and 24B can 
also be operated, e.g., for zooming in or out a subject, and for displaying a 
plurality of images by successively forwarding or reversing the images. 

Second body 3 is provided at the rear surface remote from input 
button group 7 and function button group 8 with an antenna portion 25, an 
extendable helical portion 26, a battery portion 27 for carrying a battery 
and a second speaker 28 for sounding a ringer toner. 

Referring to Figs. 4 and 5, first body 2 is mechanically coupled to 
second body 3 via hinge 4, in which a flexible circuit board (not shown) is 
incorporated for an electrical connection between first and second bodies 2 
and 3. 

Manners of taking a picture of a subject by camera portion 21 of 
cellular phone 1 will now be described with reference to Figs. 6A and 6B. 
In a general manner of taking a picture of a subject 30 shown in Fig. 6A, 
the user opens cellular phone 1, and directs camera portion 21 to subject 30 
for taking a picture while using first display portion 5 as a finder. 
Although first shutter button 10 is generally used for operating the shutter, 
second shutter button 23 arranged on the rear surface of first body 2 can be 
used. Fig. 6B shows a general manner of taking a picture of the user 
himself by camera portion 21. In this manner, the user uses second 
display portion 20 as a finder, and can operate the shutter by pressing 
second shutter button 23 while viewing an obtained image of the user 
himself. 

In many cases, a general cellular phone displays a mirror image of a 
subject on second display portion 20 for preventing unnatural feeling. 



However, the manner is not restricted to this. Since cellular phone 1 can 
take a picture of the user himself while keeping the folded state, this 
improves operability and usability. The state of cellular phone 1 for 
taking a picture of the user himself is not restricted to the folded state, but 
5 may be the open state. 

The internal structure of cellular phone 1 will now be described with 
reference to Fig. 7. Cellular phone 1 includes first and second display 
portions 5 and 20, first and second shutter buttons 10 and 23, camera 
portion 21, light portion 22 formed of red, green and blue LEDs 22R, 22G 

10 and 22B, antenna portion 25, a wireless portion 50, a communication 

control portion 51, first, second and third memories 42, 48 and 52, first and 
second display drivers 43 and 44, first and second backlights 45 and 46, a 
control portion 40 controlling functions of various portions, an image 
processing portion 41, first and second operation button groups 47 and 24, 

15 and an open/close detecting portion 49. 

Control portion 40 controls functions of various portions such as 
functions of the shutter operation, backlights, auxiliary light source and 
displays. Although not shown, image processing portion 41 has an 
amplifier portion, an A/D (Analog-to-Digital) converting portion and a 

20 signal processing portion, and also includes an inversion processing portion 
41A. The amplifier portion receives electric signals corresponding to the 
RGB from camera portion 21, and amplifies them for providing the 
amplified signals to the A/D converting portion. The A/D converting 
portion converts the electric analog signals, which correspond to the RGB 

25 and are amplified by the amplifier portion, to digital signals, and thereby 
provides image data to the signal processing portion. The signal 
processing portion effects signal processing such as pixel interpolating 
processing on the image data provided from the A/D converting portion, and 
provides the data thus processed to inverting processing portion 41 A. 

30 When inverting processing portion 41A receives an inversion control signal 
55 from control portion 40, inverting processing portion 41A effects 180- 
degree inversion on the received image data to rotate a corresponding 
image by 180 degrees. When inverting processing portion 41A does not 
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receive inversion control signal 55, it outputs the input image data as it its. 
The image data provided from inverting processing portion 41 A is provided 
to first and second memories 42 and 48. 

Camera portion 21 and image processing portion 41 form the 
5 photographing portion, which receives light reflected by subject 30, and 
converts it to electric signals providing image data of each frame. First 
and second memories 42 and 48 successively receive the image data of a 
plurality of frames, and temporarily store the image data under the control 
of control portion 40. For example, when new image data is received for 

10 storage, the control is performed to delete image data, which has been 
stored for a long time, from a plurality of data stored in first and second 
memories 42 and 48, to overwrite it with the received new image data. 

Control portion 40 sends the control signal to first and second display 
driver portions 43 and 44, and reads the image data stored in first and 

15 second memories 42 and 48 to provide it to first and second display driver 
portions 43 and 44. The first and second driver portions 43 and 44 apply 
drive voltages to pixel electrodes in first and second display portions 5 and 
20 in accordance with the image data to be displayed on first and second 
display portions 5 and 20, and thus in accordance with the image data read 

20 from first and second memories 42 and 48. 

First and second backlights 45 and 46 are formed of light-emitting 
elements such as Hght-emitting diodes, and emit the light to first and 
second display portions 5 and 20 for increasing brightness of the displayed 
images, respectively. Control portion 40 controls the turn-on and turn-off 

25 of first and second backlights 45 and 46, and also controls the brightness 

thereof. First operation button group 47 is formed of input button group 7 
and function button group 8 arranged on second body 3 already described. 
Second operation button group 24 includes operation buttons 24A and 24B 
arranged on first body 2. 

30 First and second shutter buttons 10 and 23 can be pressed for 

operating the shutter. When first (or second) shutter button 10 (or 23) is 
pressed, a shutter instruction 56 (or 57) is sent to control portion 40. 
Control portion 40 supplied with a shutter instruction 56 (or 57) reads out 
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the image data, which is to be stored according to the user's request, from 
the plurality of image data, which were continuously written into first and 
second memories 42 and 48 for temporary storage, and writes it into third 
memory 52 for storage. Thereby, third memory 52 stores the image data 
5 requested by the user. For the sake of simplicity, it is assumed that the 
latest image data stored in first and second memories 42 and 48 are read 
and stored. 

Open/close detecting portion 49 determines whether cellular phone 1 
is folded or not. A detection switch (not shown) for detecting the open and 
10 closed states is arranged within hinge 4, and can provides a detection 
signal 53 corresponding to the detected open or closed state to control 
portion 40. Control portion 40 determines from a detection signal 53 
provided from the detection switch whether cellular phone 1 is folded 
(closed) or open. 

15 When performing wireless communication with a base station (not 

shown) via radio waves, antenna portion 25, wireless portion 50 and 
communication control portion 51 send and receive voice data, text data, 
image data and others under the control by control portion 40. Control 
portion 40 stores the data thus received in third memory 52. 

20 As described above, when cellular phone 1 is folded, the 

photographing direction of camera portion 21 is directed outward. 
Therefore, for taking a picture of a subject other than the user of cellular 
phone 1, the user opens cellular phone 1, and directs camera portion 21 
toward subject 30 opposite to the user, as shown in Fig. 6A. In this state, 

25 first display portion 5 displays an image based on the image data provided 
from camera portion 21. Thereby, the user can use first display portion 5 
as a finder during the photographing operation. 

For taking a picture of the user himself, the user folds cellular phone 
1, and directs camera portion 21 to the user for taking a picture, as shown 

30 in Fig. 6B. In this state, second display portion 20 displays the image 

based on the image data provided from camera portion 21. Thereby, the 
user can use second display portion 20 as a finder. 

Fig. 8 is a table illustrating all patterns of image display operations 
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in a preview mode. This preview mode is executed prior to the operation of 
storing the image data, which was obtained by taking a picture of subject 
30 by camera portion 21 in response to the operation of first or second 
shutter button 10 or 23. In this preview mode, an image based on the 
5 image data is displayed for previewing or checking it by the user prior to 
storage in third memory 52. In other words, the preview mode is 
configured to display the image based on the latest image data, which is 
stored in the first or second memory 42 or 48 in response to the shutter 
operation, on the first or second display portion 5 or 20. 

10 Figs. 9A and 9B schematically show photographing states of cellular 

phone 1 as well as positions of origin point S of (1, 1) on a two-dimensional 
pixel array AR. Origin point S represents a read start point for reading a 
signal from pixel array AR. In Fig. 9A, cellular phone 1 is open, and hinge 
4 is located on the upper side of the second body. In Fig. 9B, cellular 

15 phone 1 is closed, and hinge 4 is located on the upper side. In the 

operations of taking pictures, origin point S on two-dimensional pixel array 
AR in Fig. 9 A is diagonally opposite to that in Fig. 9B. Therefore, when 
images of the same subject 30 are taken in Figs. 9A and 9B, the positions, 
in which pixel array of CCD 29 in the position shown in Fig. 9B receives 

20 the light reflected by subject 30 are inverted with respect to normal 

positions in Fig. 9A. Accordingly, the image produced from the image 
signal provided from CCD 29 in Fig. 9B is inverted from that in Fig. 9A. 

Fig. 8 illustrates image display patterns Pi - P8 in the preview mode. 
In a manner related to each of patterns Pi - P8, Fig. 8 also illustrates 

25 positions 71, 72 and 73 of the origin points, which are present in CCD 29, 
second display portion 20 and first display portion 5, respectively, as well 
as photographing open/close state 74 representing the open or closed state, 
which cellular phone 1 attained during photographing of subject 30. 
Further, Fig. 8 illustrates previewing first display portion (open) 75, 

30 previewing second display portion (open) 76 and previewing second display 
portion (closed) 77 in connection with each pattern. Position 71 of the 
origin point in CCD 29 indicates the upper left position in either of the open 
and closed states of cellular phone 1. Position 72 of the origin point in 
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second display portion 20 is likewise represented in connection with each of 
the open and closed states of cellular phone 1 and each pattern. In all the 
patterns and in both the open and closed states of cellular phone 1, position 
72 of the origin point indicates the upper left position on the screen of 
second display portion 20 when viewed from the user opposed thereto. 

In patterns PI - P4, position 73 of the origin point in first display 
portion 5 represents an upper left position on the screen of first display 
portion 5 when viewed from the user opposed thereto while keeping cellular 
phone 1 open. In patterns P5 - P8, position 73 represents a lower right 
position on the screen of first display portion 5 when viewed from the user 
opposed thereto while keeping cellular phone 1 open. 

Photographing open/close state 74 represents the open or closed state 
of cellular phone 1 when the user operates camera portion 21 for taking a 
picture. More specifically, it selectively represents the states in Figs. 9A 
and 9B. 

Previewing first display portion (open) 75 represents in connection 
with each pattern whether the image displayed on first display portion 5 is 
to be inverted or not for displaying it in the normal position (uninverted 
position) when conditions ST on the left side in the table of Fig. 8 are set, 
and cellular phone 1 is open and is in the preview mode. If it is to be 
inverted, "180" is represented. If not, "0" is represented. 

Likewise, second display portion (open) 76 represents in connection 
with each pattern whether the image displayed on second display portion 
20 is to be inverted or not for displaying it in the normal position 
(uninverted position) when conditions ST on the left side in the table of Fig. 
8 are set, and cellular phone 1 is open in the preview mode. If it is to be 
inverted, "180" is represented. If not, "0" is represented. 

Likewise, second display portion (closed) 77 represents in connection 
with each pattern whether the image displayed on second display portion 
20 is to be inverted or not for displaying it in the normal position 
(uninverted position) when conditions ST on the left side in the table of Fig. 
8 are set, and cellular phone 1 is closed in the preview mode. If it is to be 
inverted, "180" is represented. If not, "0" is represented. 
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As illustrated in Fig. 8, whether the image displayed in the preview 
mode is to be inverted or not depends on positions 71, 72 and 73 of the 
origin points determined in second and first display portions 20 and 5, and 
also depends on the conditions of photographing open/close state 74 

5 representing the open or closed state of cellular phone 1 at the time of 
photographing of subject 30 as well as the conditions in the previewing 
mode. These conditions in the previewing mode represent whether 
cellular phone 1 is to be open or closed, and whether the image for 
previewing is to be displayed on first display portion 5 or second display 

10 portion 20. Thus, these conditions are represented by previewing first 

display portion (open) 75, previewing second display portion (open) 76 and 
previewing second display portion (closed) 77. 

Description will now be given on steps for taking, previewing and 
storing images, e.g., in connection with pattern P2 in Fig. 8. Figs. 10, 11 

15 and 12 show examples of screen displays produced according to the steps in 
Fig. 1. Fig. 11 illustrates the case where pattern P2 is selected, and 
photographing open/close state 74 corresponds to the state shown in Fig. 9A. 
Fig. 12 illustrates the case where pattern P2 is selected, and photographing 
open/close state 74 corresponds to the state shown in Fig. 9B. 

20 Camera portion 21 of cellular phone 1 takes an image of subject 30, 

and third memory 52 stores image data thus taken. In this case, the 
operation mode of cellular phone 1 changes from a monitor mode Ml, in 
which moving images of subject 30 obtained by camera portion 21 are 
displayed, via a preview mode M2, in which an image is displayed for 

25 previewing or checking the image obtained by triggering a shutter, to an 

image storage mode M3 for storing data of the image previewed in preview 
mode M2 in third memory 52. 

The steps in Fig. 1 starts when a key (not shown) in function button 
group 8 is operated to enable the photographing function of camera portion 

30 21. 

First, control portion 40 enters monitor mode Ml, and determines, 
based on detection signal 53 provided from open/close detecting portion 49, 
whether cellular phone 1 is open or closed (step Si). 
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When it is determined that cellular phone 1 is open as shown in Fig. 
9A, CCD array 29 receives the reflected light in the normal positions so 
that the image data processed and provided by CCD 29 of camera portion 
21 and image processing portion 41 are stored in first and second memories 
5 42 and 48, as it is (step S2). 

Then, control portion 40 determines whether the monitor image is to 
be displayed on first display portion 5 or second display portion 20 during 
the photographing operation (step S3). The user has already operated a 
selector button (not shown) in function button group 8 to select the first or 
10 second display portion 5 or 20 for displaying the monitor image during the 
photographing. Therefore, control portion 40 selects display portion 5 or 
20 based on contents of this button operation. 

When first display portion 5 is selected, control portion 40 reads the 
image data from first memory 42, and displays the image according to the 
15 image data thus read on first display portion 5 via first display driver 
portion 43 (step S4). The foregoing operations correspond to the steps 
according to a route Rl in Figs. 10 and 11. Then, processing in step S5 
starts. 

When it is determined in step Si that cellular phone 1 is closed 
20 during the photographing as shown in Fig. 9B, the image data is subjected 
to the inverting processing, and then is stored in first and second memories 
42 and 48 (step S2a). More specifically, control portion 40 provides 
inversion control signal 55 because the receiving positions of the reflected 
light on CCD array 29 shown in Fig. 9B are symmetric with respect to the 
25 normal positions shown in Fig. 9A, and therefore inverting processing is 

required for performing the display in the normal positions. In response to 
reception of inversion control signal 55, inverting processing portion 41A of 
image processing portion 41 performs the inverting processing on the image 
data to rotate the corresponding image by 180 degrees in a known manner. 
30 This corresponds to the steps in a route R7 shown in Fig. 10. 

Then, control portion 40 determines first or second display portion 5 
or 20 to be used for displaying the monitor image during the photographing 
in the manner similar to the above (step S3). When first display portion 5 
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is to be used, control portion 40 reads the image data from first memory 42, 
and displays the image according to the image data thus read on first 
display portion 5 via first display driver portion 43 (step S4). Then, 
processing is performed in a step S5. 
5 When it is determined in step S3 that the image is to be displayed on 

second display portion 20, control portion 40 detects the open/close state 
based on detection signal 53 similarly to the foregoing step Si (step S3a). 

When the open state is detected, the latest image data read from 
second memory 48 by control portion 40 is processed in a known manner by 

10 second display driver portion 44 to provide a mirror image (i.e., to invert 
laterally) for easy viewing by the user, and second display portion 20 
displays the image based on the data thus processed (steps S3b and S3d). 
Thereby, steps corresponding to a route R4 in Figs. 10 and 11 are executed. 
Then, processing is performed in step S5. 

15 When it is determined that cellular phone 1 is closed (step S3a), the 

following processing is performed. In the closed state, origin point S of 
CCD 29 is located in the lower right position as shown in Fig. 9B. The 
user viewing the image assumes that the upper right point is an origin 
point. Therefore, the latest image data read from second memory 48 is 

20 processed by second display driver portion 44 to rotate the image by 180 

degrees. Also, processing is performed to provide a mirror image for easy 
viewing by the user (step S3c). Thereafter, the image data thus processed 
is processed to display the image in foregoing step S3d. Thereby, 
processing corresponding to route R7 in Fig. 12 is executed. 

25 Then, control portion 40 determines whether either first or second 

shutter button 10 or 23 is pressed by the user or not, and whether shutter 
instruction 56 or 57 is to be provided or not (step S5). When neither of 
shutter instructions 56 and 57 is provided, it is determined that neither of 
shutter buttons 10 and 23 is pressed (NO in step S5), and the operation 

30 returns to step S3 for repeating the similar processing. 

When shutter instruction 56 or 57 is provided, and it is determined 
that shutter button 10 or 23 is pressed (YES in step S5), the mode changes 
from monitor mode Ml to preview mode M2. 
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In the preview mode M2, control portion 40 determines whether the 
image in the preview mode is to be displayed on first display portion 5 or 
second display portion 20, in a manner similar to the foregoing manner 
(step S6). 

5 When it is determined that first display portion 5 is to be used, 

control portion 40 reads the image data of the latest frame stored in first 
memory 42, and displays a still image according to the read image data on 
first display portion 5 via first display driver portion 43 (step S7). 
Therefore, when first display portion 5 displays the image in the preview 

10 mode, the image is present in the normal position on first display portion 5 
in either of the open and closed states. The foregoing processing 
corresponds to the steps according to a route R2 in Figs. 10 and 11 as well 
as a route R8 in Fig. 12. 

After control portion 40 displays the still image in the preview mode, 

15 the mode changes from preview mode M2 to image storage mode M3. 

In image storage mode M3, control portion 40 determines whether 
the image data of the still image displayed for the preview is to be stored in 
third memory 52 or not (step S8). More specifically, this determination is 
performed by determining whether the user, who previewed the image 

20 displayed in the preview mode, operated the predetermined button in 
function button group 8 for storing the image or not. When it is 
determined that the predetermined button was not operated, and thus the 
data is not to be stored (NO in step S8), the operation returns to step Si, 
and similar processing is repeated. 

25 When it is determined that the predetermined button was operated, 

and the data is to be stored (YES in step S8), third memory 52 stores the 
image data (step S9). The foregoing processing corresponds to the steps 
according to a route R3 in Figs. 10 and 11 as well as a route Rll in Fig. 12. 
Thereafter, the operation returns to step SI, and similar processing is 

30 repeated. 

When it is determined that second display portion 20 is to be used for 
displaying the image in preview mode M2 (step S6), inversion of the image 
data may be required according to the open or closed state of cellular phone 



-20- 



1 (step S6a) so that processing is performed as follows. 

In the closed state, the image data (i.e., the image data stored in the 
normal position) in second memory 48 is read and displayed on second 
display portion 20 via second display driver portion 44 without inversion 
5 (step S6b). This corresponds to the steps according to a route R5 in Figs. 
10 and 11 as well as a route R9 in Fig. 12. 

In the closed state, the origin point in second display portion 20 is 
located in the lower right position, which is diagonally opposite to that in 
the open state. Therefore, if second display portion 20 displays the image 

10 according to the image data in second memory 48 as it is, the image is 

displayed in the inverted position. Accordingly, control portion 40 controls 
second display driver portion 44 to display the image on second display 
portion 20 after rotates the image data read from second memory 48 by 180 
degrees (step S6c). In this case, control portion 40 does not perform 

15 processing of producing a mirror image for previewing the image to be 
stored as the image data in third memory 52. The above processing 
corresponding to the steps according to a route R6 in Figs. 10 and 1 1 as 
well as a route R10 in Fig. 12. 

Figs. 13 and 14 show examples of screen displays similarly to Figs. 

20 11 and 12, and particularly show screen displayed, which correspond to 

pattern PI in Fig. 8, and are produced in accordance with the steps in Fig. 
1. 

According to the steps illustrated in Fig. 1, the image displayed on 
second display portion 20 in the preview mode is selectively inverted by 180 

25 degrees depending on the open/close state so that second display portion 20 
may display the image in the normal position. Therefore, the user can 
preview the image in the normal position on second display portion 20 
without changing the position of cellular phone 1 in the user's hand. 

In this embodiment, first memory 42 for first display portion 5 is 

30 independent of second memory 48 for second display portion 20. This is 
because the first and second display portions 5 and 20 are different in size 
of the screen and thus in size of displayed image from each other. 
However, instead of this structure employing the different memories for the 
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first and second display portions, respectively, first and second display 
portions 5 and 20 may share a memory. In this case, image data in the 
shared memory may be enlarged to provide data for first display portion 5, 
and may be reduced to provide data for second display portion 20. More 
5 specifically, first and second display driver portions 43 and 44 may be 
provided with processing portions for the enlarging processing and the 
reducing processing described above, respectively. 

In this embodiment, it is determined in steps S3 and S6 whether the 
image is to be displayed on first display portion 5 or second display portion 

10 20, and this determination is performed according to the operation of the 
selector button. However, this determination may be performed based on 
detection signal 53. More specifically, when it is determined from 
detection signal 53 that cellular phone 1 is open, first display portion 5 is 
selected as the display portion for the image. When it is determined that 

15 cellular phone 1 is closed, second display portion 20 is selected as the 
display portion for the image. 

In the structure, which displays the image on only one of the first 
and second display portions, power consumption of cellular phone 1 can be 
reduced. Alternatively, such a structure may be employed that both the 

20 first and second display portions always display the images. Thereby, one 
of users can preview the image on first display portion 5, and the other user 
can simultaneously preview the image on second display portion 20. In 
this manner, two users can simultaneously view the images in the normal 
position on different screens, respectively. This further improves 

25 convenience. 

(Another Embodiment) 

Cellular phone 1 according to the foregoing embodiment is provided 
at first body 2 with the two display portions (first and second display 
portions 5 and 20). However, first display portion 5 may be eliminated, 

30 and only second display portion 20 may be employed. In this case, second 
display driver portion 44 inverts the direction of the image displayed on 
second display portion 20 in the preview mode when the state changes 
between the folded state (closed state) and the open state. 
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Although the present invention has been described and illustrated in 
detail, it is clearly understood that the same is by way of illustration and 
example only and is not to be taken by way of limitation, the spirit and 
scope of the present invention being limited only by the terms of the 
appended claims. 
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